Morphology of pancreatic islets: a time course of pre-diabetes in Zucker fatty rats.
The Zucker fatty rat (fa/fa; ZR) is considered as a model for pre-diabetes, as characterised by a genetic defect in the leptin receptor, which results in hyperphagia, insulin resistance, hyperinsulinaemia, hyperlipoproteinaemia, and obesity. These animals become glucose intolerant but do not develop type 2 diabetes. As a consequence of increased adiposity and insulin resistance, the endocrine pancreas of ZR undergoes adaptive and compensatory changes. Measurements of the time course of the pathological changes by the histological analysis of the pancreatic islet in combination with metabolic parameters are an effective way to reveal disease progression. A loss in glucose tolerance occurs in ZR by 10 weeks of age and progressively worsens by 19 weeks of age. This process is accompanied by impaired islet histology, changes of beta-cell mass, and impaired islet function. The early expression of insulin resistance and glucose intolerance in ZR results in morphological and functional changes of pancreatic islets despite their capability to maintain normoglycaemia.